Obsessive-compulsive disorder (OCD) comprising core symptoms of obsessions and compulsions is a common, chronic, anxiety disorder that can have disabling effects throughout lifetime with a wide range of clinical pictures. Its etiopathogenesis is obscure despite a huge different data coming from genetic, neurobiological, neurochemical and neuroimaging investigations. The contemporary knowledge indicates that OCD has a multifactorial etiopathogenesis. Recently, there has been an important advance in the neurobiology of OCD. It has been established that severe brain traumas, impairments in biochemical neurotransmission and receptor functions may be associated with the occurrence of OCD. Meanwhile, growing evidence implicates that the immunologic factors may be associated with the pathophysiology of some subtypes of OCD, called as Paediatric Autoimmune Print ISSN 1738-3684 / On-line ISSN 1976 OPEN ACCESS http://dx.doi.org/10. 4306/pi.2011.8.4.362 362 Copyright © 2011 Korean Neuropsychiatric Association Neuropsychiatric disorders Associated with Streptococcal infections.
INTRODUCTION
Neuropsychiatric disorders Associated with Streptococcal infections. 1 In fact, the relationship between infectious disease and OCD has extended to the year of 1918. In that year, it was observed a great influenza pandemy in which the patients who had recovered from von Economo's encephalitis began to show a variety of psychiatric and neurologic sequelae. Denys et al. 2 measured ex vivo production of tumor necrotising factor (TNF-α), interleukin-4 (IL-4), IL-6, IL-10, and interferon (IFN-γ) in whole blood cultures, and natural killer (NK) cell activity and peripheral blood NK cell-, monocytes, T-cell-, and B-cell-percentages were measured in 50 medication-free outpatients with OCD and 25 controls and found a significant decrease in production of TNF-α and NKactivity compared to healthy controls, without any significant differences in the other immune variables. Therefore, they commented that changes in TNF-α and NK activity might be a potential role of altered immune function in the pathophysiology of OCD. Moreover, beyond these limited investigations, to date, no study has evealuated total blood particularly white blood cells' (WBC) count in the patients with OCD. When we take a look the other psychiatric disorders, it can be observed a dearth of investigations on total blood count. In their study, Fan et al. 3 evaluated outpatients who were 19 to 75 years old diagnosed with schizophrenia or schizoaffective disorder participated in a multi-center, cross- To the best of our knowledge, there has been no study in the literature evaluating total blood count in OCD. Therefore, we performed the present study to spesifically measure serum total blood count particularly WBC to see whether or not its eventual alterations might have an etiopathogenetic significance in patients with OCD.
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METHODS
Thirty patients with pure OCD (23 females and 7 males; mean age=31.83±5.49 years) according to DSM-IV from the Firat University Scool of Medicine Department of Psychiatry who were met the admission criteria were enrolled in the present study. After providing written informed consent, each subject underwent a physical examination and a psychiatric diagnostic evaluation. A DSM-IV diagnosis of OCD was established on the basis of independent clinical interviews by one senior psychiatrist. All subjects gave informed written consent after the process of the study was fully explained. The study was performed in accordance with the Declaration of Helsinki.
Exclusion criteria included serious and unstable medical illnesses, existence of any Axis I comorbidity, the history of any endocrinological condition, females who are pregnant or lactating, or of childbearing potential, substance dependence within the previous 3 months, known medical conditions which might affect changes in metabolic parameters, known history of diabetes or lipid disorder, use of anti-diabetic or lipid-lowering therapy or special diets to affect haematological parameters, use of anti-inflammatory agents or clinically relevant abnormal laboratory tests including megaloblastic anemia.
Avaliable 30 healthy control subjects (23 females and 7 males; mean age=31.17±4.62 years; range 21-45) according to exclusion criteria were chosen from the hospital staff. They had not current or lifetime history of any psychiatric disorders. They did not also have any history of major mood disorder, dementia, and psychosis in their first degree relatives. In addition, they did not have the history of any endocrinological condition, lactating, or of childbearing potential, substance dependence within the previous 3 months, known medical conditions which might affect changes in metabolic parameters, known history of diabetes or lipid disorder, use of anti-diabetic or lipid-lowering therapy or special diets to affect haematological parameters, use of anti-inflammatory agents or clinically relevant abnormal laboratory tests including megaloblastic anemia. Controls were matched with the patients in regard to sex and age.
The patients were administered Yale-Brown Obsession Compulsion Scale (Y-BOCS) 4 to determine the severity of OCD. Smoking was prohibited after 23.00 h, one day before blood drawing.
Blood sampling and determination of folate and homocysteine
Venous blood samples from left forearm vein were collected into 5 mL vacutainer tubes containing potassium EDTA between 7 and 8 a.m after overnight fasting. Hematological parameters were measured by using an autoanalyzer (Coulter Max M, Coulter Electronics Ltd, Luton, UK).
Statistical analysis
The data were analyzed using SPSS (version 13.0; SPSS Inc., Chicago, IL). Demographics, clinical measures and laboratory values were reported using descriptive statistics. Group comparisons were carried out by using independent samples t test. The chi-square test was used to compare the categorical variables. For correlation evaluations, the Spearman correlation (two-tailed) test was used. p<0.05 was considered to be significant.
RESULTS
There were no significant differences in age, socioeconomic status, living place and female/male ratio between the patients and control groups (p>0.05). In regard to smoking status which was accepted as >20 cigarettes per day, no difference was found between groups, with eleven in the patient group versus nine in control ones (p>0.05). Sociodemographic and clinical variables are presented in Table 1 . The mean Y-BOCS scores were 27.50±5.09 and 8.20±2.12 for the patients and controls, respectively (p<0.001).
The results of the measurements of the hematological parameters in the patient groups and controls are summarized in Table 1 .
Except for neutrophil count, there were no significant differences between the groups regarding any haematological parameter. The mean neutrophil count of the patient group was lower compared to that of the control subjects (3.89± 1.19/mm 3 versus 4.69±1.72/mm normal neutrophil levels (p<0.05). In regard to smoking, when comparing the smokers to the non-smokers both in the patient and control groups, no differences were determined except for red blood cells (RBC). The mean RBC count was higher in smokers than in nonsmokers both in OCD patients (6. ; in smokers and non-smoker, respectively; p<0.01). There were no effects of gender on the hematological parameters of patient and control groups (p>0.05).
There were no any correlations between Y-BOCS scores and any haematological parameters including neutrophil counts both in the patient and control groups (p>0.05). In addition, neutrophil count was not correlated to the duration of illness, and age (p>0.05).
DISCUSSION
The present study demonstrated that the mean neutrophil count of the patient group was lower compared to that of the control subjects and six of the patients (24%) from the patient group and two (8%) from controls had low neutrophil count when taking into consideration normal neutrophil levels (p<0.05). First of all, we should emphasize that this is the single study evaluating complete blood count in OCD. In their study, Denys et al. 2 found that OCD patients had a significant decrease in TNF-α and NK activity, relative to controls whereas they had not altered other cytokines (IL-4, IL-10, IF-γ) and immune cells (granulocytes, monocytes, B-lymphocytes, T-lymphocytes, and NK-cells). In this discussion, we should focus on our main finding, decreased neutrophil count. A growing evidence revealed neutrophil to be on the one hand a target and on the other hand a source of proinflammatory cytokines such as IL-1 and TNF-α, chemokines like IL-8, and growth factors including granulocyte/ monocyte colony stimulating factor. On the other hand, it has been reported that these proinflammatory cytokines particularly TNF-α and chemokines may also function as priming agents of neutrophils, notably increasing their phagocytosis, degranulation, and oxidative responses. 5 There has been interactional relationship between TNF-α and central neurotransmitter activity particularly serotonin. MÖssner et al. 6 reported that serotonin transporter function might be increased by TNF-α. Both Denys et al. 2 and Konuk et al. 7 reported altered TNF-α values in OCD compared to healthy ones. This alteration seems to be associated with decreased neutrophil count because of the fact that neutrophils are both a target and a source of proinflammatory cytokines including TNF-α. Moving these discussions, of course, just a decreased neutrophil count may account fort he whole pathogenesis of OCD, however, we can speculate that because there is an important communication between the immune system and central nervous system altered neutrophil count and consequently immune function in OCD would reflect a change in neurotransmission which is an important role of its pathophysiology.
The findings found in the present study should be evaluated with some limitations. First, because the sample size was relatively small, we could not generalize the findings to the all OCD patients. However, at this point we should emphasize the strength of the study which included OCD patients without any comorbidity. Second, we only examined complete blood count, related parameters could be evaluated.
In conclusion, the present study suggests that neutrophil count is reduced in pure OCD patients and this finding may contribute to the role of immunological factors in the pathogenesis of OCD. 
